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PREFACE 

The  studies  covered  in  this  report  were  supported  under  a  re- 
search contract  between  the  Bureau  of  Land  Management  and  the  Agri- 
cultural Experiment  Station,  University  of  Arizona.   This  is  a  Progress 
Report  submitted  to  the  Bureau  in  partial  fulfillment  of  that  Contract. 
The  material  herein  should  not  be  used  in  other  manuscripts  without  the 
permission  of  the  above  agencies.  Many  of  the  indications  from  the 
results  of  these  studies  are  tentative  and  subject  to  modification  from 
further  research.   Parts  of  these  studies  are  also  being  utilized  in 
the  research  programs  of  graduate  students. 

The  cooperation  of  many  persons  is  acknowledged :   the  personnel 
of  the  Arizona  State  and  District  Offices  of  the  Bureau  of  Land  Manage- 
ment have  been  most  helpful  and  progressive  in  their  actions.   The 
Plant  Materials  Center,  SCS,  has  aided  in  seed  procurement.   Project 
personnel  consisted  of  Mr.  R.  Leslie  Rawles,  Assistant  in  Research; 
Mr.  Richard  Stevens,  Graduate  Assistant;  Mr.  Melvin  Wilhelm  and  Mr. 
Thomas  Smith,  Graduate  Students. 


Gilbert  L.  Jordan, 
Project  Leader 


March  1967 


INTRODUCTION 

This  is  a  progress  report  for  the  calender  year  1966  covering  the 
experimental  range-seeding  studies  conducted  near  Fredonia,  Congress, 
and  Pima,  Arizona.  At  each  location  several  methods  of  seedbed  prep- 
aration and  shrub  control  were  compared  for  their  effectiveness  in 
establishing  various  range  grasses.  On  each  seedbed  the  relative 
effectiveness  of  different  times  and  methods  of  seeding  was  also  eval- 
uated. Although  the  vegetation,  climate,  and  soils  varied  among  the 
locations,  the  objectives  common  to  all  locations  were  as  follows: 

(1)  To  evaluate  seedbed  preparations  and  methods  of  seeding  to 
more  effectively  revegetate  the  range  type  under  study. 

(2)  To  evaluate  both  chemical  and  mechanical  methods  of  shrub 
control. 

(3)  To  select  those  forage  species  best  adapted  to  the  particular 
range  type. 

(4)  To  determine,  by  appropriate  instrumentation,  the  micro- 
environmental  conditions  limiting  the  germination,  growth, 
and  establishment  of  grass  seedlings. 

The  previous  progress  report  of  196A  and  1965  has  covered  in  gen- 
eral the  geography,  legal  description,  native  vegetation,  climate,  and 
soils  characteristic  of  each  location.  Where  additional  data  were  ob- 
tained, they  have  been  included  in  this  report.  The  tabulation  of  the 
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elimatic  factors  {precipitation,,  temperature,  and  relative  humidity)  was 
continued  for  each  area  in  1966.  The  importance  of  the  various  climatic 
and  edaphic  data  are  discussed  in  relation  to  the  results  f resa  the  dif- 
ferent seeding* •  For  the  Fredonia  area,  the  climatic  data  were  supple- 
mented by  readings  frcsa  an  anemometer  and  an  evaporation  pan. 

Each  of  the  areas  were  under  fence  to  protect  them  from  gracing  by 
livestock.  The  seeding®  were  further  protected  from  rodents  and  rabbits 
by  the  use  of  poisoned  salt  licks.  The  control  of  rabbits  by  using  poi- 
soned salt  licks  varied  from  good  to  poor.  At  Fredonia,  the  species 
adaptation  studies  were  protected  by  a  rabbit-proof  fence  in  addition 
to   the  use  of  poisoned  salt. 

At  each  of  the  areas,  species  adaptation  studies  were  continued  as 
started  in  1964.  In  these  studies,  about  20  of  those  forage  species  con- 
sidered to  be  possibly  adapted  to  the  particular  area  were  seeded  in  a 
small  nursery.  Data  from  these  nurseries,  consisting  of  plant  'counts 
made  in  the  fall,  are  presented  for  the  1964,  1965  and  1966  nurseries. 

The  main  data  In  this  report  relate  to  the  evaluation  of  seedbeds 
and  time  and  method  of  seeding.  These  data  consist  of  the  average  num- 
ber of  plants  per  100  square  feet  on  each  seedbed  and  seeding  variable 
studied.  Plant  counts  have  been  made  on  the  1964,  1965  and  1966  seedlags 
at  each  of  the  areas  during  the  fall  of  1966.  Frcsa  these  results,  eval- 
uations were  made  of  the  previous  years  *  seedings  as  well  as  the  seeding® 
made  in  1966. 

Photographic  data  have  been  included  where  applicable.  Data  were 
included  for  the  Fredonia  area  which  relate  to  the  degree  of  composition 
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£xsm  globe  mallow  sad  sagebrush  ©a  the  uari©us  seedbeds.  A  study  on  the 
effects  from  the  control  of  gl©b®  mallow  was  initiated  during  1966.  Pre- 
liminary forage  yields  from  certain  seeding®  at  Fredonia  and  Pima  have 
been  included  in  this  years  report. 


THE  CONGRESS  AREA 

The  Congress  area  was  located  in  west-central  Arizona.  The  exact 
location  of  the  study  site  is  shown  in  Figure  1.  This  is  a  region  of 
comparatively  low  rainfall  of  about  9.5  inches  annually,  of  which  about 
43%  falls  during  the  summer  and  the  remainder  falls  during  the  winter. 
The  aridity  of  this  area  was  reflected  by  the  sparse  cover  of  shrubs 
consisting  mainly  of  creosotebush ,  me&quite,  and  snakeweed.  The  per- 
centage crown  cover  and  density  of  plants  per  acre  for  the  native  vege- 
tation was  given  in  both  Che  1964  and  1965  Progress  Reports.  The  only 
perennial  grass  found  in  the  area  was  tobosa.  The  results  from  soil 
analyses  were  also  given  in  the  1965  Progress  Report. 

This  section  of  this  report  covers  the  plant  counts  made  in  Novem- 
ber ,  1966  on  the  seedings  made  in  1964,  1965  and  1966  at  Congress. 
These  counts  consisted  of  the  number  of  plants  in  20  randomly-placed 
quadrats  in  each  plot.  The  quadrat  else  was  1  by  5  feet.  It  is  appro- 
priate at  this  time  to  review  the  results  of  the  plant  counts  taken  in 
1964  &M   1965  and  compare  them  with  the  plant  count  taken  this  year,  1966, 

1964  Seeding 

A  comparison  of  plant  counts  made  in  1964,  1965,  and  1966  for  the 
seeding  made  in  1964  is  shown  in  Table  1.  This  comparison  reveals  that 
the  general  increase  in  number  of  plants  fro®  1964  to  1965  has  been 
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Xsbl©  1.     The  average  nusiber  of  Msaem  lovegrass  plants  per  100  squii&re 
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in  1966.  Tee  plants  in  1966  were  counted  by  height  classes  - 
these  under  tuo  Inches  or  new  seedlings,  and  those  over  two  incises 
which  represented  saainly  established  plants,  Hhere  -an  increase  in 
plant  augers  occurred  during  1966  ©n  the  seeding  eade  in  1964 ,  it 
was  due  to  seedlings  arising  free  seoda  planted  in  1964.  loot  plow- 
ing, as  it  was  in  1965,  was  still  the  nest  effective  Bethod  of 
bed  preparation  in  terms  of  the  best  stand  of  grass.  The  other 

effectl 


seedbed  preparations  in  order  of 

ehained-pltted,  pitted, '« clear ed^pitted,  cleared,  and  chained.  This  order 


> 


was  the  sssaa  as  it  was  in  the  1965  count.  Oaly  the  chaised-spitted  and 
certain  pitted  plots  shewed  an-  increase  in  plant  nussberc  o^ar  the  pre- 
ceding year.  All  other  seedbed  preparations  shoved  a  small  decrease  in 
plant  numbers. 

IJith  respect  to  time  and  method  ©f  seeding  during  1964,  drilling  in 
March  remained,  as  in  both  the  1984  and  1965  counts,  more  effective  than 
drilling  in  June.  In  fact,  drilling  in  Jane  gave  the  poorest  response.. 
There  was,  in  1966,  no  particular  difference  between  the  March  and  June 
broadcasting.  Broadcasting  was  generally  as  effective  &m   drilling.  Some 
degree  of  soil  disturb sacs  was  indicated  as  being  necessary  for  more 
successful  range  seeding  in  the  Congress  area  as  evidenced  by  the  res- 
ponse from  the  pitted  &®^  *°©t  plowed  areas.  Even  so,  the  best  stand, 
obtained  on  the  root  plowed  seedbed,  was  deemed  poor  in  terms  of  ©cones.- 


1985  SeedlnjK 

Sh:.'i  plant  count  in  Kovaaber  of  1965  on  the  1965  seeing  depicted  a 
largs  uViss'isr  of  smi&ly  small  seedlings.  Sue  to  good  winter  moisture, 
over  7  inches  of  rain  in  November  and  December  of  1965,  there  was  a  very 
good  gre^th  of  spring  annuals,  mostly  filaree.  After  December  1965  theirs 
was  very  little  precipitation,  only  0.44  inch*  from  January  1,  1966  until 
August  9,  1966.  Very  little  moisture  was  available  in  the  early  part 
the  Lehmann  lovegrass  growing  season.  The  number  of  plants  counted  in 
November  of  1966  on  the  1965  seeding  was  only  31  of  the  number  counted 
in  1965*  Of  those  plants  counted  in  1966,  about  10%  were  new  seedlings. 

*  The  rain  guage  out  of  order  fro©  1-6^66  t©  2-18-66. 
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Thie  indicates  a  very  high  mortality  in  the  1965  seeding  during  the  early 
oyjaaaer  of  1966.  The  pitted  plots  had  over  a  9SI  reduction  of  the  1965 
count.  The  results  from  both  the  1965  and  the  1966  counts  ar&  presented 
in  Table  2.  From  the  standpoint  of  the  nussfeer  of  plants  present  la  1966  e 
the  cleared~pitted  seedbed  was  the  most  effective,  followed  by  the  root 
plowed s  the  chained-pitted  and  the  pitted  seedbeds.  The  pronounced  dif- 
ferences due  to  tis&e  and  method  of  seeding  in  1965  ware  no  ledger  evidsast 
frea  the  1966  plant  count.  !2©wev@r*  the  relative  differences  still  per- 
sist with  drilling  in  K&rch  giving  edsiesshat  better  results,  followed  by 
June-broadcast,  the  June-drilled  and  the  Mareh«broadcast.  However,  even 
the  best  stands-,  of  grass  were  poor  in  teres  of  forage  production.  The 
extensive  reduction  in  the  1965  stand  illustrafcae  the  aridity  often  in- 
curred during  the  s^ffisser®  at  the  Congress  site. 


Table  2,,     The  average  number  of  Lahmann  lovegrass  plants  per  100  square 
feet  on  various  seedbeds  planted  in  1965  and  counted  in  1965 
and  1966  near  Congress „  Prisons. 


Average 


1965       1966 

June  Harch  June  1965  1966 


flowed    27    107   7.2   13.2    -     -    -     =    262  10.3 

Pitted-       31    441   1.5    1.2   238    223   5.0    4.0   233   2.9 

Chained- 
Fitted       46    603   5.0    7.0   477    245  17.2    9.2   343   9.6 

Cleared- 
pifceed      186    448   5.25  19.7   643    318  19.5   12.7   398  14.3 

Average 

(Excluding  87    497   3.8    7.3   452    263  13.9    8.7 
rootplowed) 
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1966  Seeding 

The  major  factors  of  remg©  seeding  that  were  studied  in  1966  are 
as  follows: 

(1)  A  comparisoa  of  soot  plsyiag „  chaining,  cfcaiaing-pitting , 

hulldoser  cleariag,  clearing-pitting,  and  chsiniag-disklisg 

and  clearing-disking  as  methods  of  seedbed  preparation  and/or 

brush  removal. 
12)     March  vs.  Ju&a  as  a  comparison  of  fcisaa  of  seadbsd  preparation 

and  seeding. 
(3)  Broadcasting  vs.  drilling  as  methods  of  seeding. 

The  experimental  design  was  a  rendomized-blcck  with  four  repli- 
cations.  The  plot  sise  was  100  by  200  feet.  The  cembioatioas  of 
the  various  factors  of  seeding  are  shown  in  the  plot  diagram  in  Figure  2. 

The  pitting  was  done  with  a  cut-a-way  pitting  disk.  The  clearing 
operation  consisted  of  clearing  all  vegetation  fr<om  the  plots  with  a 
bulldos®r  blade.  The  chaining  was  accomplished  by  dragging  art  aacbor 
chain  across  the  plots  in  one  direction  a&d  then  in  the  opposite  direct- 
ion. The  root  plowing  was  done  with  conventional  root  plowing  equipa<s&t. 
The  disking  was  done  with  a  small,  fare  disk.  A  Cyclops  Seed&r  was  m 
for  broadcasting  and  a  Hisbet  Drill  was  used  for  drilling. 

At  the  time  of  the  March  seedbed  preparation  and  seeding  there  was 
a  dense  stand  of  annual  forbs  and  grasses.  This  stand  consisted  mainly 
of  filaree  (Ere dim  cicutariua).  The  soil  during  March  was  moist  and 
during  June  it  was  extremely  dry  as  it  was  normally  at  that  time.  On  a 
dry  weight  basis  the  average  soil  mois**sre  during  March  was  6.6X,  2-inch 
depth;  9.2X,  6-inch  depth;  11. OX,  12-inch  depth;  and  13. 8X  at  ths  18-inch 
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dep£h.  Both  the  Mssreh  sad  the  June  seedings  were  Mad©  with  Lehmann  love- 
grass  at  the  rate  ef  1/2  pound  of  s&ed  per  acre. 

The  1966  seeding  studies  were  sisailar  to  those  of  the  two  preceding 
year©  9  except  that  the  pitted-only  treatments  were  ©saitted  ©ad  disking 
was  added,  Plant  counts  were  made  in  November  of  1966.  Most  of  the 
plants  at  this  time  were  snail,  under  foso   inches  in  height,  with  a  few 
plants  6  to  3  inches  in  height  and  headed  out.  The  results  of  the  count 
are  ®hmm  on  Table  3. 


Table  3.  The  average  number  of  Lehmann  lovegrass  per  100  square  feet  en 

various  seedbeds  planted  in  1966  and  counted  in  1966  at  Congress, 
Arisona. 


Tine  and  method  of  seeding 

Seedbed        Broadcast,  Drilled  Average 

March     June       March    June 


Sootplowed    298       358        -        -  328 

Chained- 
pitted      270       184        143       88         171 


pitted       82  150  87  51  93 

Sh&iaed- 

disfced      214  90  152  101  139 

172  185  104  79  135 


(excluding    184       152        123       80 
sootplowed) 
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Caly  £  Halted  evaluation  can  be  made  on  this  seeding  at  this  time. 
With  respect  to  the  time  and  method  of  seeding,  again  drilling  in  March 

was  more  effective  than  drilling  in  June.  However,  broadcasting  in  March 
was  better  than  broadcasting  in  June  which  was  a  reversal  of  the  results 
obtained  in  1964  and  1965.  Beth  of  the  broadcast  treatments  were  more 
effective  than  the  drilled  treatssmts,  which  tree  again  the  opposite  of 
the  results  from  the  1964  and  1965  seedings.  With  respect  to  th&   differ- 
ent seedbed  treatments 9   the  root  flowed  was  again  most  effective  followed , 
in  order  of  decreasing  effectiveness,  by  the  caained™pi£ted9  the  chained- 
disked,  the  eleared-disked,  and  the  clear ed»ptt ted „  It  was  found  that 
most  of  the  larger  plants  had  developed  seed  heads  and  were  found  in:  rest 
plowed  Msreh-broadeast  plots.  It  was  also  noted  tbat  while  the  root-plowed 
plots  had  the  largest  number  of  pSas&s  atad  almost  all  of  the  larger  plants  „ 
they  also  had  many  of  the  smallest  plants  counted.  The  plants  foissd  in 
the  1966  seeding  in  eejs^aris©©  with  those  foi^nd  in  the  first  season  of 
1965  seeding,  while  not  as  many  in  number,  were  for  the  most  part  a  little 
larger  and  more  vigorous, 

CM  the  basis  of  the  results  from  the  1964  and  1965  seeding® e  it  i 
expected  that  a  reduction  in  stand  will  occur  by  the  end  of  the  next 
growing  season.  The  reason  for  the  disked  seedbed  treatments  isa  this 
year's  study  was  for  comparison  with  the  pitted  treatments.  Specifically, 
the  comparison  was  to  determine  how  much  of  the  response  from  pitting  was 
dste  to  soil  disturbance  rather  than  from  the  effect  of  xsdts.  It  csn  be 
noted  from  Table  3  that  disking  was  similar  in  effects  to  pitting  which 
indicates  that  soil  tillage  and  not  pitting  was  a  major  factor  in  promoting 
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s^edling  growth «.  Final  evaluation  cannot  be  made,  however,  until  one  or 
two  growing  seasons  have  elapsed  because  the  pits  might  be  the  more  im- 
portant factor  in  maintenance  of  the  stand. 

As  in  the  past  years,  the  results  frost  any  particular  experimental 
seeding  are,  in  part,  interpreted  in  teres  of  the  weather  during  the 
growing  season.-^  Froaa  July  1  through  October  4,  €3.3  ess.  of  rain  fell 
(3.28  inches).  Of  this  amount,  only  31.7  ra  (1.2S  inches)  was  calculated 
to  be  effective  moisture  available  for  germination  and  seedling  growth* 
A  comparison  between  total  precipitation  and  effective  moisture  is  graph- 
ically presented  in  Figure  3.  This  comparison  indicates  that  the  mois- 
ture effective  for  germination  and  seedling  growth  occurred  mainly  during 
one  period  of  four  days  near  the  middle  of  Septesaber.  Observations  during 
the  growing  season  support  the  above  conclusion  based  on  the  amount  of 
effective  moisture.  There  was  no  emergence  of  Lehmann  lovegrass  from 
the  precipitation  that  occurred  in  mid-August. 

Species  Adaptation  Studies 

Xn  July  of  1965  a  special  seeding  was  made  to  test  two  n@w  strains, 
one  of  Lehmann  lovegrass  (Apache),  and  one  of  Boer  lovegrass  (Catalina)„ 
These  experimental  strains  were  developed  by  the  ASS.  These  two  new 
strains  were  broadcast  on  both  cleared  and  cleared-pitted  seedbeds  along 
with  ccmerci&l  strains  of  Lehmann  lovegrass  and  Boer  lovegrass.  A  plant 
count  was  made  in  llov amber,  1966.  While  only  a  few  plants  of  either 
s£raia  of  Lehmann  loM^^&es  %?are  found,  a  considerable  number  of  plants 
of  the  two  strains  og  Boer  lovegrass  were  found  (Table  4).  As  might  be 


1/  See  the  1954  and  1965  Progress  Report©. 
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eacpeeted,  more  plants  of  Boer  lovegrass  were  found  on  the  cleared- pitted 
seedbed  than  on  the  cleared  seedbed.  But  in  both  eases,  the  number  of 
plants  of  Catalina  was  larger  than  the  eonsereial  Boer  lovegrass.  The 
Catalina-Boer  lovegrass  appears  to  have  more  drought  hardiness  in  the 
seedling  stage  than  the  com&arcial  Boer  lovegrass.  Catallna  shows  some 
promise  of  being  adapted  for  range  reseeding  in  the  Congress  area. 


Table  4.  The  average  number  of  plants  of  Lehsaan  lovegrass  and  Boer 
lovegrass  per  100  square  feet  on  two  seedbeds „  planted  in 
1965  and  counted  in  1966  at  Congress,  Arisona. 


Grass  Seedbed 


Cleared     Cleared-pitted    Average 


Lehm&nn  lovegrass  -  Commercial  0 

Lehmann  lovegrass  -  Apache  0 

Boer  lovegrass  -  Commercial  96 

Boer  lovegrass  -  Catalic  136 

Average  115 


20 

10 

0 

0 

88 

92 

263 

202 

188 

The  species  adaptation  studies  were  continued  in  1966.  Host  of  the 
species  in  this  study  were  the  same  species  of  range  grasses  planted  in 
the  adaptation  nurseriss  in  1964  and  1965.  The  1966  species  nursery  was 
planted  in  a  bulldozer  cleared  and  pitted  plot  located  in  the  1966  seeding 
area  nest  to  plot  18.  The  species  were  seeded  on  June  10  iute  dry  soil, 
Plant  counts  from  the  1964,  1965  and  1966  nurseries  were  taken  in  Novem- 
ber of  1966. 
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in Che  1966  species  nursery,  Lehaann  lovegrass  xs&s   seeded  Co  obtain 
a  direct  comparison  with  the  other  species.  Several  of  th&  species 

gave  a  good  response.  The  best  response  was  given  by  the  Catalina 
strain  of  Boer  lovegrass,  followed  by  Lehsann  lovegrass ,  the  Apache 
strain  of  Lebanon  lovegrass  and  the  standard  Boer  lovegrass  (Table  5) . 
Several  other  species,  sand  dropsaed,  Turkestan  blues tem,  and  tfiluan 
lovegrass  gave  a  response  that  would  be  adequate  for  the  norssl  moisture 
conditions  if  the  present  nuabers  could  be  maintained. 


Table  5.  The  number  of  plants  per  100  square  feet  in  the  species  adapt- 
ation nursery  planted  at  Congress,  Arisons  in  1966.  Pleats 

counted  in  November,  1966. 


PlOt    Jfoo 

Species 

Common  naine  and 

source 

Ko.  of 

plants 

1 

Erie 

Lshatasn  lovegrass 

A-68 

200 

2 

Erie 

Lehatann  lovegrass 

61-280-19ARS 

164 

3 

Erch 

Boer  lovegrass 

A-84 

73 

4 

Erch 

Boer  lovegrass 

61-293-17AES 

238 

5 

Spco 

Spike  drops eed 

A-14544 

4 

6 

Spcr 

Sand  dropseed 

A-16352 

44 

1 

Ersu 

Hilaan  lovegrass 

A-11965 

36 

8 

Anis 

Turkestan  bluestsa 

A-14207 

39 

9 

Face 

Pretoria  panicgrass 

A-12638-M63 

10 

10 

Faco 

Pretoria  panicgrass 

A-12638 

4 

11 

Faan 

Blue  panicgrass 

A-1685I 

6 

12 

Faan 

Blue  panicgrass 

A-130 

4 

13 

Trca 

Arizona  cottontop 

A-8084 

0 

14 

Faob 

Vine  aesquite 

A-11171 

I 

15 

Boer 

Black  grama 

A-3730 

10 
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The  response  of  the  1965  nursery  was  poor  and  the  coimt  in  November 
1966  skewed  no  response  from  any  of  these  species.  Very  poor  emergence 
resulted  in  1954  nursery,  but  &  few  plants  were  present  in  1965.  In  the 
count  made  in  Novessber  1966,  ell  bust  three  of  the  nineteen  species  gave 
some  response.  The  best  response  was  shown  by  sideoats  grace ,  followed 
in  order  of  decreasing  numbers  by  creeping  dropseed,  blue  grma  (which 
had  the  best  response  in  1965  count)  and  Turkestan  bluestem  as  shown 
in  Table  6.  The  response  of  these  species  in  each  year's  nursery,  will 
be  followed  in  forthcoming  years  relative  to  their  adaptation  to  this 
range  area.  In  particular,  Catalina  Boer  lovegrass  will  receive  exten- 
sive testing. 


Table  6.  The  approsdssate  number  of  plants  per  50  square  feet  in  the 
species  adaptation  nursery  at  Congress.  Planted  in  1964 
and  counted  November  1965  and  November  1966. 


Plot  So. 


Species 


1 

Boer 

2 

Bogr 

3 

Bohi 

4 

Anis 

5 

Trca 

6 

Seme 

7 

Hupo 

8 

Ercb 

9 

Ersu 

U 

Erin 

11 

Boeu 

12 

Spot 

13 

Spus 

14 

Spec 

15 

F.s&a 

16 

£il£2 

17 

Paob 

18 

Palwa 

Common  none  and  source 


Black  grama 
Blue  grama 
Hairy  grama 
Turkestan  bluestea 
Arisona  cottontop 
Plains  bristlegras8 
Bush  suhly 
Boer  lovegrass 
Wilaan  lovegrass 
Plains  lovegrass 
Sideoats  greiaa 
Sand  dropseed 
Creeping  dropseed 
Spike  dropseed 
Pretoria  panicgrass 
Blue  panicgrass 
Vine  mesquite 
Ball'm,  panicgrass 


No.  of 

Plants 

1965   1966 


24 

0 

0 

9 

3 

0 

0 

0 

0 

0 

0 

3 

6 

0 

6 

0 

0 


0 
7 
1 


1 
1 

4 

2 

9 

12 

3 

3 

0 

5 


THE  PIMA  AREA 

This  area  lies  at  an  elevation  of  3,100  feet  in  an  area  locally 

known  as  Mesqulte  Hells,  northwest  of  Pima,  Arisen®.  The  exact  location 
of  the  range  seeding  studies  in  this  ares  is  depicted  in  Figure  4.  A 
general  description  of  the  area  was  given  in  the  1964  Progress  Report. 
A  survey  of  the  native  vegetation  was  presented  in  the  1965  Progress 
Report  and  the  results  of  a  soil  analysis  were  reported  in  the  1965 
Prcgr&se  Report.  The  progress  of  the  1964  and  1965  seedings  and  tha 
nature  and  results  from  the  1966  seeding  will  be  presented  in  the 
following  discussion. 

The  1964,  1965  end  1966  seedings  were  observed  throughout  the  aumeer 
growing  season.  Plant  counts  on  all  seedings  were  cede  in  November. 
The  data  free*  these  counts  will  be  presented  in  the  same  fashion  as 
was  used  for  the  Congress  area  to  facilitate  comparisons  between  these 
two  range  sites  for  the  three  years.  In  addition  to  the  plant  count 
data,  in  March  1966  an  estimate  of  forage  weight  was  made  on  the  1964 
seeding  and  in  November  1966,  grass  clippings  and  weights  were  taken 
on  the  1964  and  1965  seedings.  These  data  will  also  be  presented  in 
this  report. 

1964  Seeding 

The  fourth  replication  and  the  south  half  of  the  third  replication 
of  the  1964  seeding  were  fenced  in  February  of  1966.  This  amounted  to 
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T.  6S. 


Figure  4.     A  diagram 


17.4  ceres.  On  March  5,  1966  9  20  head  cf  cast  la  were  turned  into  this 
fenced  area  acd  left  there  for  several  days  for  observation.  An  estimate 
cf  the  air-dry  forage  on  these  plots  was  1650  pounds.  This  forage  was 
froa  LehmsEsa  lovegrass  which  isas  almost  entirely  dormant  at  this  sine  of 
the  year.  Ko  supplements  were  given  and  the  water  was  hauled.  The  pur- 
pose of  this  study  was  to  gain  an  initial  insight  of  the  response  of 
cattle  utilising  Lehmann  lovegrass  at  this  time  of  the  year. 

The  full  weight  on  water  of  the  various  types  of  cattle  were  as 


3  cows 

2360  pounds 

4  •• 

2850   " 

4  •• 

2785 

2  n 

1770   " 

1  heifer  (2  yr.old) 

503   " 

1  heifer    " 

635   " 

1  steer     M 

715   " 

1  bull  (1.  yearling) 

690   " 

1  steer     " 

840   " 

2  steers  (yearling) 

sso 

1  calf 

20  cattle 

14*140  pounds 

The  final  weights  and  length  cf  tiae  the  cattle  were  on  these  plots  was 
not  available  at  the  tiaia  of  this  report.  The  final  comments,  he%yev®ra 
were  that  these  cattle  lost  might  end  that  Lehseaan  lovegrass  at  this 
tiaa  of  the  year  without  supplemental  feed  was  of  lass  forage  ifeiue. 
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The  results  of  the  1966  count  ©n  the  1964  seeding  along  with  a  review 
of  the  1964  end  1965  counts  are  give©  in  Table  7.  From  1964  through  1965 
the  stand  of  grass  increased  en  all  seedbeds  and  methods  of  seeding  to 
about  double  the  original  stand  in  1964.  Excepting  for  the  more  dense 
stands,,  there  was  also  a  smaller  general  increase  in  plant  numbers  during 
1966.  In  the  initial  seeding,  drilling  in  March  was  markedly  superior  to 
drilling  in  June  or  broadcasting  in  either  March  or  Jung.  Broadcasting 
in  June  produced  better  initial  stands  than  broadcasting  in  March.  By 
1966,  however,  there  was  little  or  no  practical  difference  between  the 
two  seeding  methods  or  tissas  of  seeding  due  to  the  consistent  steady  im- 
provement of  all  stends.  The  density  of  the  several  stands  appears  to 
be  approaching  a  plateau  of  about  one  plant  per  square  foot.  The  bull- 
doser  cleared,  and  chained  plots  which  were  broadcast  seeded  w&ra  the 
least  productive  treatments.  All  of  the  drilled  plots  and  the  pitted 
or  root-slewed  .plots  have  attained  a  satisfactory  stand  density. 
response  is  in  sharp  contract  to  the  opposite  response  obtained  at  the 


It  is  believed  that  this  increase  in  stands  cts®  from 
that  matured  in  1965.  Of  particular  interest  is  the  larger  increase  in 
seedlings  on  the  grased  plots  *  The  percent*^©  of  new  plants  (c 
on  the  grased  area  wee  63. 72  in  contrast  to  39%  in  the  non-grased  area. 
In  terms  of  total  plant  numbers,  the  grased  area  had  an  average  of 
plants  per  100  square  feet  sshile  the  non-grased  area  had  68.  Suggested 
reasons  for  the  increase  on  the  grased  area  are:  (1)  increased  gexai- 
nation  of  seed  trespled  into  the  soil,  and  (2)  reduction  of  competition 
for  the  new  seedlings  by  removal  of  some  of  the  older  plants » 
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Tafole  7.  The  average  amber  of  Labmann  plants  per  100  square  feet  on 
different  seedbeds  planted  ia  1964  at  Pima,  Arizona. 


Yeag__of_ 

1964 

■  '■  ax .  Jus  e 

count 

and  time  of 

seeding 

Annual 
Average 

Seedbed  and 

seeding  taetked 

1965 

me 

K  ST . 

June 

Mar.  June 

1964 

-  1S65 

1966 

Broadcast 

Gha&Bed  Is  pitted 

17 

72 

59 

123 

51 

127 

44 

'V. 

89 

Cleared  &  pitted 

16 

67 

31 

81 

78 

115 

41 

56 

96 

Beotplo&ed 

24 

47 

67 

129 

im 

104 

35 

98 

103 

Bol&doser  cleared 

7 

17 

22 

34 

45 

60 

12 

28 

57 

Chained 

12 

25 

23 

66 

41 

98 

18 

45 

69 

Average 

15 

45 

34 

76 

54 

100 

Chained  &  pitfcad 

139 

26 

230 

97 

110 

m 

82 

163 

95 

Cileared  &  pitted 

®8 

46 

148 

95 

J 19 

98 

57 

A  (J* 

113 

BwlM©3@vsr  cleared 

47 

31 

10  3 

75 

82 

86 

39 

90 

84 

Chained 

44 

15 

44 

70 

77 

35 

S3 

73 

Average 

75 

30 

150 

78 

n 

85 

".?©  ?a©ra  adequately 

eharad 

for— 

age  sa^igiaZs  wer@  deteraai^cd  in 

gs£}.dLj»  230  feet  long  diagonally  at 
inch  rotary  newer.  The  elippingi 

dried  s&  7©*C  and  weighed.  The 

It  was  found  that  this  method  o£ 
dtnetien  on  the  saos:©  productive  plot 
all  of  the  forage  in  the  bag* 


harvesting  oaderestinated  forage  pro- 
;©  because  it  was  difficult  to  catch 
tntly,  clippings  ware  aade  from  10, 


1  by  5-foot  quadrats  ©a  each  plet.  The  forage  s~as  ©w.n  duied  and  the 
results  arc  presented  in  Table  8. 

Drilling  in  March  and  broadcasting  Is  June  vers  the  beet  csEtbinations 
©£  Hethod  sad  tiae  of  seeding  for  forage  production.  The  root  plowed  and 
pitted  seedbeds  generally  produced  aore  forage  than  the  chained  or  cleared 


Table  3*  A  ccs&pasriess  of  the  ntsssber  of  plsats  per  100  square  feet  with 
pounds  per  acre  on  various  seedbeds  seeded  in  1954  at  Pissas 
Arlsona. 


3s  tdb  id  and 
leading  method 

Titee  of  seeding 

March 
Kuaabor    Pounds 

©fjplants  per  acre 

and  Tield 

June 

Number 

Of  plants 

127 
115 

104 

eo 

Pounds 
pec  acre 

Broadcast 

d^is-esl  &  pitted 
Cleared  &  pitted 

Bwlldoser  cleared 
Chained 

51       215 

78       211 

103      485 

45       243 

41         4 

371 

740 

54 

168  100  246 


£Sa«fced  &  pitted 

Cleared  6  pitted  129  417  3 

Ikslldoser  cleared  82  S;6  193 

;<  -\  laimed 


110 

317 

129 

417 

82 

187 

70 

66 

98  247  85  152 
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1965  Seeding 

The  1965  seeding  ws«  counted  la  Soveaaber  1366  and  results  are  compared 
to  those  obtained  in  1965  (Table  9) .  In  comparison  with  the  1564  s&sdlsg 
where  ell  treatments  increased  in  plant  n&abers  the  second  year,  the  1965 
seeding®  in  all  traetae&ts  decreased  in  pleat  nnrabers  during  &*e  second 
year.  Although  some  of  the  individual  plots  that  had  relatively  small 
numbers  of  plants  in  1965  did  gain  in  nus&ers,  this  did  not  compensate 
for  £a@  decrease  in  nua&er  of  plants  by  those  plots  which  had  the  larger 
counts  in  1965.  She  results  from  the  harvesting  of  forage  fro®  the  1965 
seeding  ar®  ©la©  included  in  Table  9. 


Table  9.  Th©  yield  of  Lehmamn  ievagrsss  in  pounds  per  acre  and  nujabar  of 
plants  per  10©  squ&ra  feet  on  various  seedbeds  planted  in  1965 
at  Pima,,  Arisoaa« 


}^ye  ©f 

count  am 

I  time  of 
>6$ 

:  seeding 

1966 
March  June 

1 1© . 

g&®dbei  and 
seeding  sssCmod 

1965 
March  June 

1! 

aae 

March 

JuBS 

lbs 

Plants  par 

100  »q< 

ft. 

lbs. 

per  acre 

Bi  oadeast 

Chained  &  pitted 

Clssred  &  pitted 
Sootplowed 
Bulldoxer  cleared 

44 
201 

276 

259 
71 

4 

79 
5 
3 

64 
*?3 
88 
87 

52 

14 
16 

^3 
11 
11 

234 

237 

1 

575 

1 

34 
44 
65 

31 

440 
613 
407 

119 

Average  143 

4 

69 

13 

630 

19 

Drilled 

Chfiasd  &  pitted 
Cleared  £  pitted 
Bulldozer  cleared 
Chained 

31 
73 
73 
34 

52 
31 
18 
11 

55 
64 
44 

,1? 

29 

35 
24 
13 

304 

778 

48 

69 

131 

50 

32 

5 

42 

SO 
34 
15 

217 

414 

40 

37 

Average  65 

23 

65 

45 

300 

55 
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Thar®  were  macy  mature  plants  in  the  1965  seeding  la  the  fall  of 
1965  but  bo  new  seedlings  were  found  in  November  1966.  Of  the  times  and 
methods  of  seeding,  seeding  in  March  was  particularly  effective  for  both 

drilling  and  broadcasting  with  regard  to  stand  density  and  yield  per  acre. 
Drilling  in  Jons  was  slightly  store  effective  thsai  broadcasting  in  June. 

The  response  of  She  various  seedbeds  from  broadcast  seedings  in  order 
of  decreasing  stand  densities  was  as  fellows:  Root  plowed,  cleared, 
cleared-pitted,  eheinsd-pitted,  and  chained.  However,  with  respect  to 
forage  production,  root  plowed,  chained-pitted,  and  deared-pltted  were 
markedly  better  than  the  n©n=pit£ed  plots.  This  order  also  holds  for 
both  stand  density  and  forage  production  on  those  seedbeds  that  were 
drill  seeded. 

The  data  f  rem  harvesting  the  1964  and  1965  seedings  indicate  that 
plant  counts  do  net  always  accurately  reflect  the  amount  of  forage  pro- 
duced. The  number  of  plants  may  apparently  decrease  from  one  year  to 
the  Ekext,  but  this  may  be  due  to  the  difficulty  in  distinguishing  indi- 
vidu&l  plants  as  the  stand  matures.  This  agrees  with  the  observations 
that  the  plants  on  the  cleared  or  chained  plots  were  stunned  t&  contrast 
with  those  on  the  root  plowed  or  fitted  plots.  Forage  yields  from  the 
Pima  area  have  been  much  higher  than  from  the  Congress  Area. 

The  March  drilled  plots  consistently  produced  better  yields  than 
the  June  drilled;  but  with  broadcasting,  the  results  are  not  eoasist&ae 
with  respect  to  time  of  seeding *     The  yield  of  the  five  seedbed  treat- 
ments was  not  consistent  frea  the  1964  seeding  to  the  1965  seeding,  and 
did  not  always  follow  the  same  order  as  the  plant  count.  The  data  iadi- 
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cated  that  some  method  of  sell  disturbance  was  necassary  for  &  good  yield 

of  grass.  The  chained  and  the  bulldozes?  cleared  plots  most  ©£  tea  had  the 

©sagiller  plant  numbers  sad  sa^c'a  loaer  yields ♦ 

1966  Seeding 

The  fallowing  major  factors  of  range  seeding  vera  studied  during 

1966  at  the  Plea  area. 

(1)  A  comparison  of  root  plowiiag t   bulldoser  clearing  and  pitting, 
chaining c  aad  chaining  and  pitting  as  methods  of  brush  re- 
moval and  seedbed  preparation. 

(2)  '  March  vs.  April  were  compared  for  times  of  seedbed  preparation 

and  seeding. 

(3)  Broadcasting  vas  compared  with  drilling  as  a  method  of  seeding 
on  various  seedbeds. 

All  combinations  of  the  above  factors  stare  combined  in  a  randomised 
block  experimental  design  having  four  replications.  The  plot  sisse  was 
ICQ  feet  by   20©  feet*  A  plot  diagram  is  presented  In  Figure  5. 

The  bulldoser  clearing  treatment  consisted  of  removing  all  vegetation 
from  the  surface  of  the  soil  ?d.th  a  bulldoser  blade.  The  chaining  was 
conducted  by  dragging  a  heavy  anchor  chain,  hooked  between  two  crawler 
tractors ,  in  first  one  direction  and  then  in  the  opposite  direction  across 
each  plot.  The  root  plowing  was  done  with- standard  root  plow  equipment. 
The  pitting  was  super-imposed  on  some  of  the  chained  and  cleared  treat- 
ments and  was  performed  by  a  custotB-made,  cut«»a"way  pitting  disk.  All 
seedings  were  made  with  Lehmann  lovegrass  at  the  rate  of  1/2  pound  per 
acre.  Drilling  was  accomplished  with  a  modified  Reingeland  Drill,  and 
broadcasting  was  done  visits  a  Cyclone  hand  seeder. 
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Figure  5.       A   plot  diagram  of  the   time  and    method    of  seeding    on    various    seedbedV  on    rangelands    near    Pima,    Arizona     during    1966. 
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Sp    species    adaptation  studies 
Plot  si2e:     100   by  200  feet 


Bsariog  the  Mard?.  period  ©f  ©peret£©iasi  the  sell  was  safifie  y  sadist 

f@r  good  feillag  iosis.     As  the  Sim©  of  the  M&reh  seeding ?  March  2Sj, 

the  soil  moistare  w<s®  3.6%  la  the  top  ts?@  imehes  ©f  soil  &wd  awer*- 
6©  a  dgpah  ©f  18  inches.     W&m  the  April  ©eedirag  i^as  saade  ®&  A^ril  15  s  the 
soil  lEsistar©  ±u  the  top  tw®  isashes  of  soil  fed  dr©pg©d  to  2*6%  a&d  tl 
average  &©  ©  depth  ©f  IS    I  "sapped  to  4.7%.     The  s@£l  raoistwre  si 

pletioia  darisg  this  tisss  is  depicted  is  Figaro  6*     The  soil  moisture  at 
the  2-  .'■'       the  wilt  J  is        stb  dat©&  ©f  gcadirag. 

Isa  £h©  1%6  eeedi&g  the  sa>  4s  and  methods  of  seeding  of  tl 

two  ye  .  ;  the  time  ©f  the  J  -is 

I*©"  pril.     A  J  .  sea  pla&aed  btsat 

alii?®  d  shortage  of  eqaJ  There 

■Jiags.     This  time  difi 
i  fress  dri!  aad  s© 

37®aiT3  0).     Bsat  v .  i  feort  If 

2  &  mm  large  Lasts  : 

particular  we 
this  time.  rfae©  e@i2  sretures,  the  pr£©eesa<£@  of  ©=• 

.  eosatro! 

t  g&wm  ar  of  $la©%  lowed  fey  el  l~pitte 

ro©t  p  lowed,  bu3  ired9  sad  chaisaed  la  order  ©f  deer  srs. 

As  is  previous  years  j,  the  distsarbed  soil  seedbeds  ga^®  the  he 
although  so  ©se  treatssesat  is  ©oasis testly  th©  best  frosa  seedia 
i&g  or  year  to  year. 
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Tdbl-z  10.     Tla©  msab&s'  ©£  TL®kwz:  mgxmm  plaint©  per  3 

va^£o«38  3@©db©ds  |  d  ±n  19§6  et  FS^a9  Ar£.a©®a 

Broadcast 


.1  Marsh  *psil 

76  43  64 

as®d~pi£t©d              13                  91  81  80                66 

2?                  59                    -  -  43 


@©3©g« 


25 


a  analysis  ©f  the  ©fleets    s       s  ©f  tb  a  was  es 

;  i  u     Tzsm  Jsaly  13  th  §  area 

?7  mis  (2* S3  imeka®)  ©f  pse^i  large  feia^  ©C£;l 

maser  @£  1966=,     Tfe®  laxg&sS:  -  sties  «?®g  0.5  is 

Asagrast  3«     Little  ©r  ^®  russsff  @®  i©  to  th©  l&ek  of  ss^  lasej 

saiia.     Syp  0©s£@d®  ©f  @£f©et£^e  ^©istssrc  Lated.     Th®  i\ 


£  ££<?©  eoias©e*st£i^©  d^pa  fgoia  Septeiab©r  10  through  14  ^ith  !J  sea  . 
setiv©  asaistag'©,     Thm  total  effective  aolsfcass©  was  al&eat  one 
Th©  Pfea  si^es  received  ©aly  40  #91  as  siisfe  total  gaits  is  the  s 
1964  as  it  bad  in  1965  8  but  it  ted  60%  ss  much  effective  ©oistissr©  la  1966, 
^s  effective  moistuse.  1965  produced  1»€4  iaehes  eoiKpared  *?£th  1 
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is  i%6»  The  rainfall  ©ad  effective  moisture  for  1966  ere  given  Is 
Figure  7. 

Specie*  Adaptation  Studies 

A  species  adaptation  nursery  was  established  aft  Pima  in  March  and 
June  1866.  Tfe@  seedbeds  were  prepared  by  first  bulldoser  clearing  and 
then  pi£ting9  and  the  spesies  were  ©esded  by  drilling.  A  fo»  of  the 

trashy-seeded  species  feed  to  be  broadcast  by  hand.  The  Harsh  nursery 

v 

;' 

is  located  near  ..plot  28  and  the  June  nursery  near  plot  83  of  the  1966 
seeding.  Plant  counts  were  saade  in  Hovesfeer  1966  ©a  both  of  these 
nurseries  and  also  em  those  nurseries  established  in  1964  and  1965. 
The  r&s^its  are  given  in  Tables  lit,  12,  13  end  14.  The  nursery  seeded 
in  Ju&e  1966  had  only  a  very  few  plants.  The  nursery  seeded  in  March 
had  very  good  emergence  with  only  one  ©Est  of  thirteen  species  havissg  no 
plants.  &&   in  the  1966  nursery  at  Congress »  the  Catalisa  strain  of 
Boer  lovegr&ss  had  the  largest  nsssber  of  plants.  &  .  5  of  She  thir- 

teen species  had  what  would  probably  be  a  satisfactory  stand* 

In  the  various  seeding  studies  it  has  been  pointed  out  several 
times  that  a  marhed  difference  in  response  say  occur  between  different 
tisses  of  seeding.  The  difference  h&t®&&&   the  March  sad  June  seeded 
species  studies  is  snother  ease  in  point.  The  March  seeded  species 
were  highly  successful  while  the  Jnne  seeded  species  were  essentially 
failures.  This  poiats  out  the  need  for  basic  research  in  this  direction 
to  determine  what  factors  preset e  successful  seeding  in  the  early  part 
of  the  year.  Steps  are  currently  beiog  taken  in  laboratory  and  grs 
house  studies  to  delineate  these  factors. 


73^; 


...O 


o 

c 


3 
C 

E 

c 
o 


u 

<x> 


0) 

k- 

o 
o 

E 

a> 

_> 

u 
a> 

3= 

Ld 


O 

ro 


<r 
uj 

CO 

O  2 

»- 
a. 

UJ 
CO 


io 
<\J 


o 

CNJ 


lO'  O  to' 

SJ9i9UJI|||UJ    Ul   UOjJDJjdpaJd 


k. 

■»- 
CO 

o 

E 


> 


CJ 
CP 


o 


3 

o 

(0 

F 

0> 

i_ 

Q. 

0> 

n 

.c 

o 

■♦- 

to 

CO 

T? 

CO 

c 

C7> 

o 

c 

H- 

o 

O 

♦- 

k. 

K 

o 

4) 

o 

co 

*• 

fc 

CM 

ID 

ex 

E 

o 

u 

4> 

3 

ID 

to 

< 

k- 

CL 

O) 

x: 

♦- 

o> 

O 

c 

c 

<u 

i_ 

CO 

3 

J 

■o 

4- 

« 

.c 

X) 

•*• 

c 

o 

o 

k_ 

CO 

o» 

o 

L. 

o 

«- 

ro 

Q. 

E 

c 
o 

o 

o. 

u 

k_ 

o 

< 

«♦- 

>- 

. 

.1 

Z> 

r~- 

O 

-> 

CO 

-33- 


Table  11.     Tli©  sambar  ©f  plsaste  par  409  lineal  feet  pleated  Is  1S64  £aa 

the  spgeies  adaptation  mursesy  at  Pise,  Affiz©Bsa, 


Plot  So. 

Species 

<—  *~ 

Cou&ted 

11/65            11/66 

Bohl 

Ealiy  gsrama 

11 

1 

B©©r 

Black  gsravsa 

0 

1 

Bo-cu 

8id<soata  gram 

1 

0 

Bogr 

Bl«a©  grama 

0 

0 

Pasfe 

,,•  ¥ia©  oesqtsite 

0 

0 

Pa&a 

Hall'©  p&niegrasa 

2 

2 

Pas© 

Pretoria  pass&egrasa 

15 

4 

Paea 

Bl«s®  paaiegrasa 

11 

28 

Spus 

Creeping  dr@p@e®d 

5 

JL 

1© 

Spas 

Sasd  dreps^ 

© 

8 

11 

Spfl 

4 

1 

12 

Sp<£© 

Spi            @>p©eed 

2 

4 

•;: 

Isrek 

H@®S?    Ic^fC^^i 

19 

28 

K 

Esr©® 

Witessa  &©^agras® 

2© 

15 

IS 

larisa 

Plaiag  le^agras© 

5 

4 

16 

frem 

Aris©5£®  €@t;t@S£S©p 

9 

n 

Mis 

Tssrkestaa  blsagstes 

32 

is 

Hep® 

Basfe  miialy 

0 

it 

Plains  ferigtldsgra®© 

0 

10 

.  - 


Tabls  12.     The  equivalsat  m  >f  plants  p®%  S90  scgiaara  feat  la  tin© 

sp@ci®©  adaptable:;  sry.  planted  at  Piaaas  iiS&soias  isa  1965, 

Go%aoted  Skrsmssbcr  1©65  ®ad  Sfevaiber  1SS6. 


Bo»    Of   PlAOtS 

Plot  No. 

Speeios 
Sped 

«©«KC@ 

1965 

1966 

1 

Spil              8p@®@d 

A-14544 

0 

© 

2 

Spss 

Sasd  dsops©« 

A-163S2 

© 

3 

%©i 

Alkali  saeatoa 

A-13156 

0 

3 

Bf53Sl 

Cr@            duspss^d 

0 

Effeia 

I@^r  l©^®giras® 

© 

36 

Esmu 

Wilman  loTagr&s® 

A-11965 

2 

3 

P©ei 

Btaffel 

10 

a 

a 

Eris& 

Plate©  Iow^jesss 

4-14242 

© 

9 

A&is2- 

fssri&ssSasft  1blsa@®t@£ 

A-M207-60       3 

15 

10 

Erbi 

Bieoles1  l@^©gg®@s 

A«l«52 

0 

I 

11 

P& 

Bltga  pstsieguags 

A-130 

3® 

IS 

12 

Paaa 

H@ll°©  psaie 

11? 

19 

13 

Pa<£@ 

Prator&a  p&aiegsasa 

A-12638 

14 

P&©fe 

Vis           quit© 

A-11711 

0 

15 

S@aa 

Plain®  ferlstlagyaas 

A-14266 

23 

U 

Tffca* 

California  esttontop 

A-8084 

10 

11 

Bohi* 

Haisy  gjrama 

243 

361 

IS 

B©csa* 

SldsoEtsi  grama 

3390 

19 

Boas* 

Bl^ek  girai&a 

G 

65 

20 

Begs- 

Bk@  gsaaa 

A-12424 

0 

570 

21 

Mt^&e* 

Bsssa  mufcily 

A-132T3 

0 

22 

Past*2 

Buffelgsai  s 

230 

4-5 

23 

2 

Aa£©& 

Tt&rftest&a  fel&gstm 

80 

232 

1  Cs.sy©pE@s 

2  Trashy 

■  ■■ 
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Table  13.  The  nussber  of  plants  per  100  square  feet  planted  ia  March, 
1966  ia  the  species  adaptation  nursery  at  Pima,  Arizona. 


Plot.  Ho.   Sp&cies       Coasaon  naae  and  sources       No.  of  Plants 


Erie     Lehman-a  lovegrass    A-68  108 

Erie  Lshsann  lovegrass  280-19  (Apache)  80 
Erch  Boer  lovegrass  61-293-17  (C&ta.)  194 
Erch     Boer  lovegraes      a  84  44 

68 


34 


5 

Erch 

Boer  lovegrass 

A-12752 

6 

Ersu 

¥ilm&n  lovegras© 

A-11196S 

7 

Aais 

Turkestga  blues  tasa 

4-14207 

8 

Spc© 

Spike  drops eed 

A-14544 

9 

P^iais 

Blsae  psaiegrass 

A-16851 

ganiegra  A-13©  26 

Pretoria  pa&iegrass  A-I263B  9Q 

Pretoria  pa&icgxass  A-1263(Hfi63  54 

Black  grsna  A-3780  0 


The  1965  nursery  gave  eaore  response  in  1966  than  in  1965  with  caljj 
one  out  of  twenty-three  species  having  no  plants.  The  best  stands  were 
of  sideoats  grama*  followed  in  order  of  decreasing  numbers  by  blue  grass, 
hairy  grama,  turkestan  biuesteaB  and  plains  brlstlegrass .  The  1964  nur- 
sery had  an  increase  in  plant  numbers  over  the  1965  count  as  well  as 
more  of  the  species  responding.  Turkestan  blc.es tern  had  the  largest  plant 
count  this  year  as  it  did  in  1965,  followed  by  blue  paniegress,  Eoer  love- 
grass  „  creeping  dropseed,  Wilman  lovegrass,  and  plains  bristlegrass. 
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T&fele  14 •     The  msmhex  of  plaats  per  100  square  feet  planted 
1966  in  the  species  a  :ion  msrsery  at  Pis&a,  A 


Plot  Ho*       Specie©  Common  esse  and  sources  M©»  of  Pleats 


Ercfe  Boer  lovegraac  A-34  14 

Erie  Lahsann  ]            ass  A-64  14 

Erie  Lehaann  lovegrass  ARS61-280-19  0 

Irch  Boer  lovegrass  A1S61-293-17  2 

Erek  Boer  lovegrasa  A-12757  4 


ABS61-280-19 

Ersu  Mii^aa  la^egrasa  A-11%5 


Lelisjassia  lovegrasa  A0141G7  4 

Pac©            Pretoria  pasiiegrass  A-12638  0 

¥iss®  aesquit®  A-11171  0 

Pretoria  paEie^rass  A-12638~M63  2 

BjUss  panlcgr&ss  A-130 

13  Speo            Spifee  &w®$®ei&&  .1  .  /- '  .  2 

14  Spcr            Saiad  dropseed  A-16352  0 

15  iteais             Tssrksstan  t&lssestesa  A-14207  2 

16  "SJrea            Ariseraa  cottostop  A~80SS  0 

17  &rea            Ariso&a  eottomtop  A-4404  0 

18  3©e»            Sid@@ats  grssa®  A-3603  0 

A-3730  0 


THE  FEBDONXA  AREA 

This  section  of  this  report  covers  the  progress  of  range  seeding  stud- 
ies near  Fredonia,  Arisoaa  for  the  years  1964,  1965  and  1966.  The  Fredonia 

area  is  is.  the  big  sagebrush  range  type  in  which  the  cool  season  grasses 
give  the  majjor  response.  There  are  an  estimated  5.3  million  acres  of  this 
range  type  in  northern  Arizona.  A  detailed  description  of  the  study  area 
is  included  in  previous®  progress  reports.  A  di&grsa  of  the  location  of 
the  various  seeding  studies  in  different  years  aear  Fredonia  is  presented 
in  Figure  Sg  Contained  in  this  section  are  reports  on  the  progress  of 
the  following  studies J  (1)  fcrsg©  yield©  frssa  selected  seeding®  conducted 
in  1063s,  (2)  faerbicidaL  control  of  glob©  mallow  and  sagebrush  in  the  19®3 
and  19&4  seeding© 9  (3)  the  progress  ©f  the  1S&£  end  1965  seeding© p  (4) 
the  nature  and  results  from  the  1966  seeding ,  -snd  (5)  results  fro®  species 
adapt&tion  studies  from  1962  through  1966.  Data  from  climatic  obser^-. 
are  also  included  with  which  the  various  results  are  correlated. 

Forage  Yields  on  Seleete  |_  1963  Seeding s 

During  1963 8  range  seeding  studies  were  conducted  under  a  Pelleted 
Seeding  Project.  Khile  no  stands  were  obtained  from  sowing  pellet&d  seed, 
good  stands  were  obtained  from  sowing  n©n°p®ll©ted  seed  planted  at  the 
same  time  as  ■  a  basis  for  comparison.  Tdm&   stands  still  persist,  and  should 
provide  useful  data  on  the  comparative  forage  yields  from  the  well  as tab- 
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Figure  8.     A    diagram      of    the    location    of    the     range    seeding   studies    near    Fredonia,    Arizona 
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lished  species.  Therefore,  forage  was  harvested  fres  three  species  drilled 
into  the  followifig  seedbeds  s  brush  chopped,  brush  chopped  and  th@n  pitted 
aisd  disk  pl®w©d. 

The  species  harvested  were  blue  grass©     er  seeded)  ,  created  wheat- 
grass,  and  Russian  wildry©  (fall     i).  Plant  counts  of  the  three  speciei 
dteriffig  1963,  1964  8  1965  and  1966  indicated  a  gradual  reduction  in  stand 

.i  If 64  to  1966  ©a  the  drilled  seeding©.  In  tersss  of  stand  density  in 
W&%   the  created  whe&tgrass  had  the  largest  nnssber  ©f  plants  followed  by 
blue  grssia,  and  B&ssi&a  wildsye.  The  stands  fr&a  brosdciastiag  were  such 
poorer  than  those  fro®  drilling,  but  they  hw<?®  persist*     about  the  ©s 
l©val  over  the  period  fr©©  1964  through-  1966.  Even  though  the  drilled 
stands  have  undergone  a  reduction,  they  ere  still  such  better  than  tH 
stands  frea  breads  :     .  The  •     results  are  illustrated 
parieons  presented  in  Table  15-  The  drilled  stasds  were  probably  sore 
dense  than  could  be  o       1  with  a©:-     siaf all  in  the  Fredoaia  ..' 

1  froa  broadcasting,  however,  was  inadequate.  In  1964  the  masher 
of  ©leasts  in  the  drilled  plots  was  6.6  tisaes  s  y  in  the  broadc  ■ 

and  in  1966  the  drilled  plots  still  had  4.6  times  greater  number  of  plants. 
For  this  reason,  ©aly  the  drilled  plots  were  sasapled  for  yield 

To  determine  yields  the  grass  was  clipped  frcss  10  quadrats  rand 
located  ©a  each  seedbed  f©r  each  of  the  three  species.  The  clipping  I 
was  one  inch  and  the  quadrat  ©is®  was  1  by  5  feet.  Bach  @f  the  four  rep- 
lications of  each  seedbed  was  sailed.  These  forage  saaples  were  air-dried, 
and  the  results  in  terms  ©f  pounds  of  forage  per  acre  are  presented,  in 
Table  16.  For  further  coaparisoas,  the  nwasber  of  plants  per  acre  are  also 
included  in  the  table. 


Table  15.     Tae  assstiber  ©f  plants  per  100  square  feet  ©a  v&r£©^«3  s©&d&©<&§ 


.Seeded  aad 

Bits© 

Speeies  amd  d®£®  ©f  «.©«sa£. 

■ 

2&a£h©d  @f 

Crested  3?fcea£^raea 

tril* 

seeding 

_  If  64 

1966             1964         1966 

1964 

1966 

HerMeid©  sp!r^f@»i  &9 


Aver  tge 


Bisk  pl©^®d 


16  9 


111  60 


252 

167 

275 

J4S 

171 

184 

12§ 

28A 

145 

133 

19© 
151 

113 
96 

272 
22? 

169 

125 

171 

123 

1 

3 

8 

4 

0 

2 

1 

5 

(5 

1 

15 


101 


16 


16*     Ilk©  yield  ©f  thisem  rasa;  :s&  drill-seeded  ©a  sde 

is  1.963  i&aag  FsisdcalSp  Ariaoaa.  da  sr® 

per  acre  and  amber  ©f  pla®£®  p©r  &ere  ;ss  harvested  is  £  i&er 


i® 

Kisa^ei?  of  plas 


OggmtmL  <£?a©atgra©s 
Ctoepped 

)©d  &  pitted 


525 
193 


77,972 
64  B4 

60.112 


6?.a518 


175.: 


!>&&• 


129.6 


.  a  wild] 


Stopped  & 


46,173 
45.302 


S3fl143 


Average 


117 

135 


?28 
48. 


58,1 


142.6 

199.  S 
222.S 
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In  terms  of  forage  is*  pounds  per  acre  according  to  species  there  was 
521  for  chested  wheatgrass,  335  for  blue  gramas,  and  256  for  Russian  wild- 
rye.  Ms  w&3  the  case  ©arder  ef  rank  as  given  by  the  nuaber  of  pleats  per 
acre,  but  an  additional  factor  becomes  evident  by  the  weight-per-planfc 
comparisons.  Fro®  visual  est&sates  it  bed  basn  assessed  that  while  the 
nuaber  ©f  plants  of  Russian  wildry©  per  acre  was  less9  tits  weight  pes 
plant  Donald  be  greater  to  give  yields  comparable  to   crested  ^h®afegrass. 
The  crested  whsatgr&ss  produced  about  1.6  tfees  sore  forage  per  plant 
besides  having  a  stand  1.27  ti&em   ©ore  dense  then  Russian  wildrye.  Shis 
points  oust  the  need  for  Esore  quantitative  evaluations  to  be  s>ad©  of  the 
adaptation  and  suitability  of  species  for  seeding  in  this  area.  Studies 
such  ®a  this  will  be  continued  a®  time  permits  in  future  studies. 

Although  the  data  An  Table  16  also  indis&e&s  that  blue  grssaa  oat  yields 
Russian  wildrye,  other  factors  saust  be  considered.  It  is  very  diff     £© 
determine  the  nmaber  of  blue  grama  plants  per  unit  area  because  of  th 
small  sise  and  dense  population  in  the  1963  study  area.  The  nissjber 
plants  per  acre  given  in  the  table  was  therefore  only  an     ;  iastic 
as  would  be  the  weight  per  plant.  Subsequent  studies  may  indicate 
blue  grasaa  will  produce  satisfactory  yields  if  stands  can  be  ©stablis 
However,  satisfactory  stands  can  only  be  established  in  exceptionally 


The  Control  of  globe  Mallow  and  Sagebrush  on.  Hew  Seedings 


Am  pointed  out  in  the  1965  Pre 
able  competition  between  the  &&&&&&  sp 
Globe  sallow  esteblishsaent  is  promoted 
by  drilling  rather  than  broadcasting 


by  the  ©ore  disturbed  seedbeds » 
and  frosa  sssser  seeding®  in  contrast 
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t©  fell  aeediags .     Als©  addiag  t©  th©  _e©s3?®£i£l©sa  Is  th©  sag©bff?£sh  «*hieh 
has  been  coatsrsllad  t©  ^axy£ag  ©steat  frssa  sa©db©d  ps@paeat±©a.     2a  cen- 
to the  aall©s?t  th©  eag®ta&©h  was  ©©atx©lled  b©£t©:r  ©a  the 
b©e©  egteasivaly  tilled  ©©©dbeda.     Ca©  of  th©  ©bjaetiws  @f  this  pseject 
has  b@©a  t©  ©■tfalaat©  the  ©££©©t£wa©ss  ©f  va«:£©a8  3@©&lb@dg  for  estabJ 
£ag  ir@©§©  @@©i£ag»     fh©  p?©8®a@©  ©f  e©3ap©sit£T©  sp©<£l©®  ©bscsii?©©  th® 
@f£@eta  d«a©  t©  seedbed  psrepasret&oa.     Supplecsatsl  stadias  ©a  th©  c@at; 
®f  easspafcifcfry©  ©pesies  i  Shosefoge,  £s£t£ats:d  ha'^lag  eh©  £©lte»±ag 
©bJ@et£v®gJi     (I)  t©  r^sss:?©  ©stsaaaeiss  fasft©ss  to  th©  evalaatioas  ©f 
©©@dlb@da0   (2)  t@  test  h©EM&MsX  e@at£©l  eeS'i?©^  £©£•  the  e©i:  sf  £a-° 
vadissg  .©agafe&assh  sad  gldb©  .:                       (3)  t©  d@«          :s  the  esteat 


1Tia©a©  stadia©  ^©2©  esadaated  1  srepas&tioas  ©£  th© 

1963  aad  1964  seediags.     ©aly  th®3©  plots  that  w®s®  drill  ssaclsd  » 1 
tstili&ed.     ©a  ©ash  ©f  th©  £es&s  srep!£@asl©e@  ©£  eaeh  sea 
^?©s  sspsrsyed  th©  Isssgth  ©f  ©aeh  s©adb©d  with  th©  batyl  ©§t©s  ©f  2B4-B  at 
th©  a^at©  ©f  ©a©  p©aad  pes  aes®  (©a),     ©a  eh©  1963  egea  the  h©?b£c£d©  « 
applied  ©a  th©  fall  s©ed©d  <g^@at@d  syheatgsass  aiod  Haasiaa  wildxye 
©h©pp®ie  eh©pg»©d  aad  pitted,  aad  disk  placed  e©adb©ds.     Oa  th©  1964  a?@s 
th©  hesbieid©  was  applied  ©a  th©  i5<sms©s'  seedad  € 

eh@ppel,  ehsppsd  aad  pitted 8  disk  pl©w@d9  sad  b«ssa©d  s<  Is,     3!h©  ©psraif- 

iag  was  d@a©  ©a  May  29  1966  wh<§a  th©  gl©fe©  Esall©^  r^aa  £a  the  ©asly  f  lower 
bad  &tag©  sad  was  ab©at  ©£§ht  i&ehes  la  it,     Sfear©  ^?as  adeeaat©  s©il 

si©i@tag©  at  th©  6~£aeh  depth  ©ad  th©  «ta&atgff&ss  esd  Russiaa  wildE^©  w©rs 
g?©wiag  well*     Th©  l®eat£©a  ©f  th©  spr®f©d  stsrips  ©a  each  ©f  th©  @©edb@ds 
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The  number  ©f  plants  per  100  sqsmre  feet  for  the  sesded  grasses,  gl©be 
nall©wp  and  sagebrush  was  determined  ia  aid-Jtsly  ©a  both  the  sprayed  sad 
n©n~@pray@d  seedbeds.  Forage  yields  were  also  determined  by  previ©usly 
described  ®eth@ds  ©a  b©th  sprayed  sad  non-sprayed  areas.  These  data  are 
presented  ia  the  f©ll@wiag  Tables  1?  aad  18.  Each  yield  was  taken  £r@® 
tea  1  by  5-foo£  <Guadrats  ressdoBly  placed  ia  each  plot. 

da  beta  areas  good  e©ntr©l  was  ©b£siaed  ©a  the  globs  mallow  a®  illus- 
trated hj   the  reduction  ia  stand  f r©a  approacimately  10  plants  per  100 
square  feet  t©  ab©u£  1  plant  per  10©  square  feet.  The  extent  of.  sagebrush 
control  cannot  be  fully  assessed  until  nest  year  although  visual  esti- 
mations at  this  tiise  indicate  premising  results.  There  ^as  ast  a  marked 
lispzovenent  ia  the  yield  ©f  crested  wheat  ©r  Bussim  wildrye  ia  the  1963 
area.  This  appears  t©  be  a  logical  result  at  this  time  because  sell 
moisture  was  rapidly  decreasing  at  Spraying  time.  Osaly  a  United  growth 
of  grass  was  possible  whether  sprayed  ©r  not.  The  ©ajor  responses  are 
exp&cted  £©  occur  during  th®   spring  ©f  1967  if  eoisture  is  available. 
There  has  been  little  ©r  a©  change  in  aba-treated  stands  ©f  globe  sasllow 
and  sagebrush  froa  1965  through  1966. 

There  has  keen  a  continual  decrease  ia  the  ausaber  ©f  plants  ia  the 
1964  seeding  fraa  1964  through  1966*  The  stassds  ©f  blue  grsi&a  have  almost 
disappeared.  This  was  due  to  the  comparatively  dry  sussmers  of  19&S  and 
1966.  F*ea  June  through  September  there  was  4.15  inches  ©f  precipitation 
in  1964,  2.12   inches  in  1965,  aid '1.57  inches  in  1966.  The  above  average 
winter  precipitation  of  1%5»S6  pr©bafely  was  ©ttuit@  effective  in  pr©s©£ing 
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early  growth  mid  isaiatensaee  of  the  stand. 

Plant  ceunts  ^ere  @sde  ©a  this  atand  in  September  ©f  19(56*  These 
&&£s  alaag  with  the  data  fross  cs&aSs  aade  la  previsus  year®  ar     :s&tsd 
i&  Table  19.  They  illustrate  the  reduction  isi  the  stand  mentioned  ab©va. 
With  respect  t©  density  @f  ®taad9  crested  wbeatgrass  ranks  first  £©ll®wed 
by  Sssssian  wildrye  £«£  tteen  blue  grama.  Mast  ©f  tea  stands  have  raiasined 
generally  in  the  earn©  order  ©f  rank  as  they  were  ia  1965.  In  fs©£9  fifes 
gtaads  have  re*iaain©d  ia  the  sssss  ©tag©  @£  development  a©  they  had  attained 
ia  1961  ia  nearly  all  aspects. 

St  i@  believed  that  the  1964  seeding  ±lhmtz&t&®  ©is©  facst  of  the 
ling  preblea  ia  the  Asrlseaa  Strip.  Most  stands  a®  now  eoa 
are  not  adequately  developed  t©  g©  into  a  grasiag  pregra©  even  though 

ill  year©  for     iiategnt.  If  ©ae  accept®  the  value 
50  t©  !©£'        2r  !©0  eq,  lag  aa  ad-;\ 

ssost  ©f  the  c         ^graas  sta 

stands  are  adequate.  Hotrever,  due  t©  loss  ra&i fall  p  aest  < 
have  a©t  developed  to  a  usable  stags  ©£  forage  production.  It  ©ay 
necessary  fr©m  a  rang©  snnag^aeat  standpoint,  t@  withheld  sack  staft 

II  after  a  year  ©f  g@@d  .  stole  tur®  ©caar©»  Tk:. 
is  illustrated  ia  fig-ere  11  £fe®^iisg  a'  stand  of  crested  whaatgraes  drilled 
ia  the  fall  of  1964  iat©  a  burned  saedbsd  having  a  stand  density  of  153 
pleat®  par  100  square  feet.  However,  mast  ©f  the  plants  were  stunted. 
The  question  t©  he  answered  is  whether  this  stand  has  the  potential  t© 
develop  when  given  adequate  !&©isture.  If  it  does  mot  have  the  potential 
then  more  extensive  ssedbed  preparation  would  be  requisite  for  a  success- 
ful range  seeding*  For  exaaapl®,  Figure  12  8h<sws  a  stand  ©f  ©rested 
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Figure   n  Crested    wheatgrass    drilled   into  a    seedbed 
prepared    by  burning   away  the   sagebrush.    Planted 
September  1964  and   photographed     October    1966. 


Figure    12  Crested  wheatgrass    drilled    into  a  brush- 
chopped    and   pitted  seedbed   showing    establishment   on 
the   berm  of  the    pit.    Seeded    September    1964 
and    photographed    October    1966. 
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wheatgrass  drilled  in  the  fall  of  19& 
While  the  stand  on  this  aeedbed  averaj 
feet  it  had  much  acre  vigor  and  heigh' 
the  forage  than  the  stand  on  the  burxu 
to  clearly  distinguish  what  cons  tit  ut< 
seedbed  preparation. 


per  100  square 
re  than  tvica 
still  too  early 
■.sxd.  or  a  requiri 


In  1965  on  the  Fredonia 
Siberian  wheat grass,  Russian 


i*x   (crest 


sand  <Jz:»;v 


With 


to  1966 


.  -f  1  "*i  -h  . 


wheat grass  increased  in  plant  numbers* 
ber  and  at  the  tisae  of  the  1966  count  there  was  i 
of  blue  grama,  sand  dropseed,  or  spike  dropseed. 
had  the  largest  number  of  plants  followed  by  the 
There  were  only  a  few  plants  of  Russian  vildrye. 
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It  is  interesting  to  note  a  tread  in  the  1965  sumer  seeding  between 
brush-chopping  before  seeding  and  brushchopping  after  seeding*  The  brush- 
chopping  before  seeding  resulted  in  an  increase  in  plant  numbers  during 
1966  while  brushchopping  after  seeding  resulted  in  &  decrease.  It  is 
suggested  that  a  difference  in  moisture  levels  at  the  soil  surface  may 
account  for  this  trend.  The  brushchopping  after  seeding  promoted  germi- 
nation from  scanty  precipitation.  The  seedlings  therefrom  then  died 
because  of  inadequate  moisture.  In  other  words,  the  more  deeply  planted 
seeds  would  not  germinate  until  comparatively  more  precipitation  had 
occurred  to  wet  a  greater  volume  of  soil.  The  seedlings  therefrom  would 
become  better  developed  before  soil  moisture  becomes  limiting.  This 
supposition  agrees  in  principle  with  the  difference  noted  between  the 
stands  from  drilling  and  broadcasting. 

In  the  1965  fall  seeding  at  Fredeaia,  the  seme  methods  of  seeding, 
seedbed  treatments,  and  grasses,  with  the  exception  that  pubescent  wheat- 
grass  was  seeded  in  place  of  blue  grama,  were  used  as  in  the  summer  seed- 
ing. There  were  over  five  inches  of  rainfall  during  the  winter  of  1965- 
66  and  over  an  inch  of  rainfall  in  Hay  1966.  The  plant  count  in  October 
1966  of  the  1965  fall  seeding  seems  to  indicate  that  the  fell  seeding 
was  able  to  use  some  of  this  winter  and  spring  moisture  as  a  fair  stand 
of  grass  was  obtained  by  some  of  the  better  combinations  of  grass,  method 
of  seeding,  and  seedbed  treatments.  But,  still  unanswered  is  the  question 
of  why  the  fall  seeding  was  able  to  use  this  winter  and  spring  moisture 
but  the  susmer  seeding  did  not  use  it.  The  results  of  the  October  1%6 
count  of  the  1965  seeding  are  given  in  Table  21.  Drilling  was  more 
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ef f  estiva  than  broadcasting  and  the  plowed  seedbed  treatments  were  more 
effective  than  the  brushcbopped  treatments.  As  night  be  espected,  the 
drilled,  plewed-bef ore-seeding  was  the  most  effective  seeding  method. 
For  the  larger  seeded  species,  plowing  either  before  or  after  broad** 
casting  promoted  similar  stands.  For  the  smaller  seeded  species  such 
as  the  drop  seeds,  plowing  after  broadcasting  covered  cany  of  the  seeds 
too  deeply.  It  also  covered  some  of  the  wheatgrass  too  deeply  but  it  was 
observed  that  those  wheat grass  or  wildrye  plants  that  had  emerged  from 
these  seedings  were  more  vigorous.  This  is  an  indication  that  more 
attention  should  be  given  to  planting  wheatgrass  as  deeply  as  possible  with- 
out hindering  emergence.  As  previously  discussed,  the  deeper  planted  seeds 
would  germinate  only  under  moisture  conditions  that  would  be  more  favorable 
for  stand  establishment. 

Srushchopping  before  seeding  favored  stand  establishment  from  drill- 
ing, but  brushchopping  after  seeding  favored  sta&d  establishment  from 
broadcasting.  These  results  pertain  only  to  the  1955  fall  seeding  and 
should  be  interpreted  only  in  tersss  of  soil  moisture  availability. 

The  pubescent  wheatgrass  stands  had  the  largest  number  of  plants 
followed  closely  by  crested  wheatgrass  and  Siberian  wheatgrass.  Russian 
wildrye  performed  well  only  when  drilled  on  plowed  seedbeds,  There  were 
only  a  few  of  the  dropseeds  and  these  occurred  most  often  in  depressions. 
This  may  indicate  that  pitting  should  be  tested  as  a  method  of  establish- 
ing dropseeds.  Most  of  the  species  were  small  seedlings  under  two  inches 
in  height.  The  most  vigorous  species  was  pubescent  wheatgrass  which  often 
had  plants  headed  out. 
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In  the  1965  seeding  the  number  of  sagebrush  and  globe  mallow  pleats, 
counted  In  October  1966,  was  catall  in  comparison  with  1963  and  1964  seed- 
Inge.  The  plowed  seedbeds  had  a  much  smaller  number  of  sagebrush  plants 
than  the  brushchopped  as  might  be  expected.  The  same  was  true  for  the 
globe  sallow  which  is  the  opposite  of  the  trend  found  in  the  1963  and  1964 
seeding.  Ko  reason  is  apparent  at  this  time  for  this  opposite  trend  of 
globe  callow  establishment. 

1966  Seeding 

The  1966  seeding  was  a  continuation  of  the  studies  started  in  1965 
concerned  with  the  extensive  testing  of  promising  species  under  various 
seeding  methods.  The  1966  studies  were  concerned  with  the  following  major 
factors: 

1.  A  comparison  of  different  8&Q&beda   prepared  by  brush  chopping, 
disk  plowing,  burning,  and  herbicide  spraying. 

2.  A  comparison  of  six  species  of  grass  on  all  seedbeds  with  two 
methods  of  seeding.  These  species  were  crested  wheatgrass 
(Agronvron  deaertorum)  s  Siberian  wheatgrass  (A.,  sibericua)  , 
pubescent  wheatgrass  (A^  tricophorum) .  Russian  wildrye  (Elvmus 
j uncus),  spike  dropseed  (Sporobolus  contractus),  and  sand  drop- 
seed  (Sjs.  crypt  and  rus)  • 

3.  A  comparison  of  seeding  msthcds  consisting  of  broadcasting  and 
drilling  before  and  after  seedbeds  were  prepared. 

4.  A  comparison  of  the  time  of  seeding  in  July  with  October. 

The  experimental  design  was  a  randomised  block  with  four  replications. 
The  combination  of  the  various  factors  can  be  more  readily  visualised  by 
referring  to  the  plot  diagram  in  Figure  22  for  the  summer  seeding  and  to 
Figure  23  for  the  fall  seeding. 
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PB  plowed    before    seeding  Spco 

BA  brush   chopped  after    seeding 

BB  brush    chopped   before    seeding 
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22     A    plot  diagram    showing    seedbed    preparation,    method    ot   seeding,    and   species     seeded    in    July    1966    near    Fredonia,  Arizona. 
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Figure  23.  ^   plot   diagram   showing    seedbed   preparation,    method    of   seeding,  and  species    seeded    in    October,  1966   near   Fredonia,   Arizona. 
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Each  seedbed  plot  was  150  by  200  feet  in  size.  The  plot  size  for 
each  species  was  25  by  200  feet.  Each  plot  was  identified  by  a  lettered 
or  aus&ered  stake  placed  in  the  right-hand  corner  of  each  plot  in  accord- 
ance with  the  plot  diagram.  The  soil  conditions  were  dry  at  the  time  of 
both  the  summer  and  the  fall  seedlngs.  The  seeding  rate  in  pounds  per 
acre  for  the  various  species  was  as  follows:  crested  wheat^rass,  8.0; 
pubescent  wheatgrass,  10.8;  Siberian  whe&tgrass,  7.5;  Russian  wildryes 
7*0;  spike  drops esd,  2.2;  and  sand  dropseed,  2.2.  The  plowing  was  done 
with  a  tandem  disk  and  the  brush  chopping  was  done  with  a  Servls  Brush- 
chopper.  The  herbicide  spray  used  was  the  butyl  ester  of  2,4-D  at  the 
rate  of  4  pounds  per  acre  (ae).  The  spraying  was  done  on  May  1,  1966 
for  all  herbicide  plots.  The  burned  plots  were  sprayed  with  a  contact 
herbicide  was  done  about  two  weeks  befora  the  burring,  and  the  burning 
was  done  with  the  aid  of  a  propane  gas  torch  just  prior  to  the  seedlngs. 

Due  to  very  limited  precipitation  there  w*.s  very  poor  emergence 
of  summer  sodded   species  at  the  time  of  the  count  in  October  1956.  The 
result*  of  this  plant  count  are  given  in  Table  22.  Because  of  the  very 
poor  emergence,  no  evaluation  of  the  seedbed  treatments  can  be  made  at 
this  time*  The  emergence  of  all  species  was  very  pte©rt.  but  the  sand 
dropseed  and  the  spike  dropseed  emerged  better  than  the  other  grasses. 
The  better  emergence  of  the  dropseeds  by  the  fall  of  1966  was  the  opposite 
of  the  trend  found  in  the  1965  summer  seedlngs.  No  reason  is  apparent  at 
this  time  for  these  opposite  trends.  It  was  observed  in  the  1966  summer 
seeding  as  it  also  is  in  the  1965  seeding  that  the  dropseeds  often  emer- 
ged from  low  spots  and  depressions.   One  plot  with  a  very  large 
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Teble  22.  Xi&fB  average  masher  of  plants  per  100  squara  feet  on  various 
aeedbede  planted  by  various  aethods  near  Fredonia  in  the 
sunnier  of  1966. 
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aumber  of  spike  dropseed  pleats  was  along  a  small  wash  that  carried  rue-off 
water.  As  noted  before  in  this  report,  pitting  night  well  be  tried  as  a 
seedbed  preparation  for  the  dropseeds.  A  plant  count  of  sagebrush  and 
globe  sialic?  plants  was  made  in  October  1966,  but  numbers  of  plants  were 
small  and  no  correlation  of  plant  numbers  with  seedbed  preparation  can 
be  made  at  this  time. 

Observation  of  a  successful  commercial  seeding  made  in  the  winter  of 
1963  near  Fredonia  promoted  the  decision  to  try  seeding  in  the  winter. 
An  artsa  was  disk  plowed  at  the  time  of  the  fall  1965  seeding.  Seedings 
of  crssted  wheatgrass  were  made  by  drilling  end  by  broadcasting  on  Jan- 
uary 13  and  February  25.  The  plots,  75  by  200  feet,  were  randomized  and 
were  replicated  four  times.  The  soil  was  very  moist  at  the  time  of  both 
seedings.  The  seergence  was  very  poor  and  the  only  conclusions  made  were 
that  these  seedings  were  failures.  Supplemental  studies  such  as  these 
should  be  continued  to  determine  the  cause  of  such  failures. 

Soecies  Adaptation  Nurseries 

A  species  adaptation  nursery  was  established  in  both  July  and  October 
of  1966.  Two  seedbeds  traversed  the  length  of  the  nursery;  each  were  100 
feet  in  width.  Each  species  was  seeded  across  each  seedbed;  one  seedbed 
was  disk  plowed  and  the  other  was  brashchopped.  Bach  species  plot  mea- 
sured about  10  by  200  feet,  nineteen  different  species  or  verities  were 
seeded  in  July  and  twenty  in  October.  All  the  nurseries  established  sit&eu 
1962  for  the  evaluation  of  various  species  for  seeding  on  the  sagebrush 
rangelands  of  Arizona  were  counted  in  1966.  The  current  status  in  terms 
of  number  of  plants  per  100  square  feet  is  shown  for  all  species  in  all 
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nurseries  in  the  following  Tables  23,  24 ,  25,  26,  and  27.  The  older  nur- 
series, 1962,  1963  and  1964  have  reached  a  steady  state  that  might  be 
called  normal  for  the  amount  of  precipitation  of  this  area.  The  number 
of  plants  of  each  species  will  fluctuate  from  year  to  year  according  to 
the  existing  conditions.  There  was  a  general  increase  in  all  nurseries 
from  1965  through  1966.  In  the  1965  summer-seeded  nursery  the  emergence 
was  very  poor  in  the  fall  of  1965.  Additional  plants  were  established  in 
1966  6  and  it  ia  thought  that  Che  plant  population  will  continue  to  in- 
crease. The  fall-seeded  1965  nursery  had  better  emergence  than  the  summer" 
seeded  1965  nursery  as  was  true  of  the  1965  field  seedlngs.  There  was 
practically  no  emergence  from  the  summer-seeded  1966  nursery.  In  a  year 
of  high  summer  rainfall  about  all  species  planted  will  emerge,  as  illus- 
trated in  the  1963  summer-seeded  nursery.  It  has  been  observed  that 
certain  species  can  be  established  under  favorable  conditions  and  they 
will  maintain  their  stand  densities a   bat  they  produce  very  little  forage 
®r  seed  such  as  black  grama,  for  example.  The  species  which  seem  to  be 
the  more  adapted  range  grasses  for  this  area  are  able  to  grow  vigorously, 
maintain  a  good  population,  and  produce  a  good  seed  crop*  These  are  the 
wheatgrasses,  Russian  wildrye,  certain  selections  of  Indian  riecgrass, 
and  possibly  some  of  the  dropseeds.  The  data  from  the  nurseries  also 
indicate  that  edsrtain  ricegrasaes  and  dropseeds  can  be  established  under  un- 
favorable conditions,  but  it  may  require  two  or  three  years  to  get  a  good 
stand*  The  data  from  the  nurseries  also  indicate  that  four-wing  saltbush 
may  be  established  but  it  is  slow  growing  and  may  require  several  years 
for  noticeable  results.  Two  wheatgrasses  which  apparently  can  be  estab- 
lished during  years  of  low  rainfall  are  beardless  wheatgrass  (Agrop^ron 
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Table  23.     The  n\ 


Arisona. 


Mill     *  J (fc*  **^ & F  £•  t 


Ji  E  6  QQuXn  i 


Counted 


Common 


8/27/63  8/21/64  9/21/65  7/1/66 


Susmier  Seeded 
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Four-ving  saltbush 
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KrfeiL 
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10 
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XI 
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Lehmann  lovegrass  (A-6 

12 
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Weeping  lovegrass 
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Boer  lovegrass 

14 

Spai 

Alkali  sacaton 

15 

S?^ 

Creeping  dropseed 

16 

Spcff 

Sand  dropseed 

17 

Spco 

Spike  dropseed 

18 

Agcr 

Crested  vheatgraas 

1 

Agcr 

2 

Sl^y 

3 

Elju 

4 

Agcr 

5 

Agin 

6 

<%sa 

7 

Agin 

8 

Agtx 

§ 

Elci 

10 

Agei 

Siberian  wheatgrass 

11 

BlM 

12 

%t£sl 

13 

Atca 

14 

Orhy 

15 

Eula 

16 

Orhy 

17 

Orhy 

Indian  ricegrass  (Wyo. 

18 

Orhy 

Indian  ricegrass  (Red 

19 

Sihy 

Squirrel tail  (Springer 

8 

9 

2 

6 

10 

8 

I 

4 

9 

4 

3 

2 

2 

5 

3,0 

5 

II 

6 

5.5 

12 

4 

9 

4.0 

0 

97 

12 

49.0 

12 

0 

0 

1.0 

1 

18 

1 

1.5 

0 

2 

1 

0 

0 

327 

1 

0 

0 

24 

0 

0.5 

0 

156 

0 

0 

0 

25 

29 

12.0 

21 

51 

8 

6.5 

5 

98 

44 

20.0 

24 

617 

136 

89.0 

116 

34 

25 

27.0 

56 

17 

43 

19.5 

36 

30 

44 

32.5 

42 

y 

22 

12.0 

17 

2£ 

15.5 

28 

sr 

49 

26.5 

31 

c 

23 

12.5 

22 

18 

10.0 

35 

48 

21.0 

30 

2 

2 

3.5 

h 

33 

9c 

47.5 

39 

6 

6 

3.5 

5 

5 

0 

CO 

2 

0 

2 

0.5 

8 

10 

12 

6.5 

3 

0 

0 

0.0 

0 

0 

0 

0.5 

0 

1 

0 

0.0 

0 

2 

I 

0.5 

0 

11 

11 

12.0 

26 

Table  24.  Tfea  ntsaber  ©£  plants  pes  100  ©quaae©  feet  la  a  species  adapt- 
ation nursery  planted  in  July  and  Sept®aber,  1963  near  Fredontae 
Arisona. 


•%®ei«i3 

Cocsaon  nans  and  eource     « 

■■x. '}  \0 

1 

Bine  gt  tarn    Com  1) 

972 

15f 

2 

3 

Burnet  A-14173 

14 

1 

m  t  U 

10 

Ifoer-vins  salt-bush  A-16652 

11 

18 

Plains  bristlegresi    !  -9!  71 

14 

17 

'i/SV.y 

Indian  ricegrass  3763 

6 

33 

Smm  •  t*' 

16 

Cray 

Indian  rieegrass  4406 

16 

118 

^j  ff 

41 

Oreo 

Elv®  rieegrass  A-10696 

43 

27 

-:-' 

10 

Star 

Mandan  rieegrasa  4-15538 

1 

11 

3  <  9 

2 

11 

Lady 

Green  eprangletop  A-14254 

1 

©•5 

0 

12 

m^ 

Spike  nuhly  A~6604 

L60.5 

135 

■«  q 

Tedr 

Karoo  grass  A-14408 

90 

29.0 

46 

Dier 

Fingergraes  £-12616 

0 

0.0 

C 

Sper 

Sand  dropseed  A-16352 

218.0 

170 

16 

Spe© 

Spike  dropseed  1-14544 

M  «|«1 

57 

49.0 

113 

Spus 

Creeping  dropseed  A-14399 

115 

46.5 

75 

Spat 

alkali  eacaton  A-13156 

111 

69.0 

68 

w  .,-. 

Brla 
Brie 

f    -I--,  —j,—       lj.—«»«M    u        I        ftO 

0 

0.0 
1.0 

0 

0 

21 

Brie 

"~"""""     ""^••'    ~    *^* *" 

1 

0 

0 

22 

Erbi 

Bieolor  levegrass  A-14152 

4 

0 

0 

23 

Erch 

Boer  lovegrass  A-67 

1 

0 

1 

24 

Agcr 

Crested  sheatgrass  (Coa*'l) 

85 

61.5 

57 

-65- 


Table  24.  Continued 


Plot 

He, 


i 

2 


7 
8 

10 
II 
12 
13 
14 


Agcr 
Elju 

Agsi 
Ager 

Slci 
Bala 
Eula 

Ores 
Orhy 

Orhy 
Stor 
Sihy 


19 
20 


fif^ftw  MUM   aw^"«nui  -  M                .J 

Bate 
/20/64 

46 

counted 
8/8/65  7/1/66 

Crested  wheetgress  (Ccm'l) 

25 

65 

Russian  wildxye  (Ceaa'l) 

167 

71.5 

128 

Intermediate  wheatgrasa  A-12496  190 

63.5 

126 

Sibsriaa  wha&fcgrass  CG®hb°1]> 

283 

41.5 

81 

Pubescent  wheatgraes  (Luna) 

263 

94.5 

167 

Giant  wlldrye  A-13036 

5 

9.5 

17 

ttlnterfat  S3X-62 

0 

0 

0 

WinSerfiat  A- 16161 

0 

0 

0 

Blue  ricagrass  A-10696 

40 

1.5 

11 

Indian  ricagrass  4406 

82 

32.0 

40 

Indian  ricagrass  3763 

17 

11.5 

3 

Indian  ricagrass  (Red  Desert) 

13 

4.0 

6 

Maadan  ricagrass  A-15538 

2 

Squirrel-tail  (Spring  unrilla) 

Intermediate  wheatgrasa  (Amur) 

109 

62 

Pubescent  wheatgrass  ^302 

121 

Western  wheatgrass 

H 

Intermediate  wheatgrass  2788-25 

221 

66.0 

L09 

Burnet  2741 

1 

0 

0 

Four-wing  saltbush  4343 

8 

2.5 

11 

-6$- 


id   in  July  ai 


Species 
(Seeded  early  July) 


Date  Counted 


Source 


7/8/65   9/3/65   6/29/66 


1 
2 
3 

5 

6 
7 
3 
9 
10 
11 
12 
13 
14 
15 
13 
17 
13 
I© 
20 
21 

22 

1% 

25 


rroa  crjstatua 

'Mtk  ££i£2I&2!2£21 
Loua  gracilis 


la 


B«  oicolor 
morula 
tnbergia  porterl 

nieogba  aajor 

■dma  dxcaal 

tarla  criaatfea 

achloa  dubia 

no  ale  ItYBenoJ  dc  ■ 
asss  «ti     M 

obolue  alroldea 


(COflDfl   I-} 

146 

87.5 

105 

(Luna) 

38.5 

48.5 

66 

(Stock) 

26 

18 

A-12424 

23 

W 

A-3603 

20.5 

31 

A-3730 

0 

A-14107 

w 

0 

A-14X5 

0 

0 

(Cobk'1) 

0 

1.5 

0 

A  mJL^m  if  ■%  ■ 

0 

1.0 

0 

A-86G4 

0 

0.5 

1 

A-14172 

3.5 

3.5 

0 

A -14408 

0 

0 

0 

0 

0 

0 

0 

0 

0 

&*•' 4*S*i±.*id> 

5.0 

5.5 

2 

A-14719 

7.0 

1.5 

5 

A-1650: 

9.0 

2.5 

3 

a     ^  «j  t  f  ^ 

3.5 

3,5 

4 

13.5 

7.5 

2 . 3 

10 

2 
8 

;? 

1.0 

2 

30 

36.5 

5 

'■■  DO 

7     -•': 

7 
2 

Table  25  Continued 


■67- 


Pics 

Species 
(Seeded  early  September) 

Source 

Date  < 
7/8/65       ! 

9/3/65 

Ho. 

6/29/66 

1 

Agropyron  tricophorua 

(Toper) 

15 

23 

2 

A.  crlntatua 

(Comm'l) 

62.5 

35.5 

60 

3 

Ken&aroo  Valley,  xze 

14 

1 

3 

4 

A.   iftt-arnediuR 

A-12496 

41.5 

37 

69 

5 

A.  intermedium 

(Amur) 

36 

31 

46 

6 

"»7               11 

(Greenar) 

54.5 

31 

51 

7 

Eragrostis  lehmannlant 

A-14107 

0 

0 

0 

8 

Agromrron  tricophora 

(Luna) 

115.5 

65 

89 

9 

A.  slbexlcua 

P»27 

26 

42 

45 

10 

A.  internee 

(Whitaar) 

58 

40.5 

52 

11 

A.  smitbii 

(Gossa'l) 

7 

4 

8 

12 

Sfc"V9KiZFS>§&* 

A-1SS39 

0.5 

0 

13 

Festuca  ovina 

(IBIS)    ■ 

15 

^  »  -*.< 

0 

14 

Blvmus  Juncus 

(Coaa'l) 

66 

50.5 

68 

15 

Elymus  triticeides 

(Local) 

39 

41.5 

2 

16 

Orysopsi®  hyaenaldea 

A-12242 

17 

4 

1 

IT 

11                  11 

A-14719 

30 

8.5 

3 

18 

11                  11 

A-16503 

28 

16 

1 

19 

Bouteloua  gracilis 

A-12424 

0.5 

0  5 

1 

20 

Snercbolue  contractus 

A-14544 

2 

0 

21 

!§.  crvntandrus 

A-16352 

0 

3 

22 

Mendora  scabra 

&«•  1.6807 

0 

0 

Z2 

Fursbie  ttlabrata 

0 

0 

24 

Atriolex  canascens 

0 

25 

Si  nauiaorba  adnox 

0 

£>!;&    plai 


-68h 


Plot 

nil  ■ 

Species 
(July  seeded) 

Sou  xce 

Date  counted 
9/16/65     9/14/1 

i 

Aaramrron  cr£Statun 

(Comm'l  Neb.  &  Montana) 

1.5 

38 

2 

▲.  dosertorue 

CKordan) 

(Toper) 

8 
1 

22 

3 

it.  trldaophoxtm 

14 

% 

A.  trichophorum 

(Luna) 

45 

5 

A.  :U&ernedlus 

A-12496 

8 

6 

A*  intermedium 

(Greener) 

15 

7 

A.  svithli 

(Comm'l) 

2 

8 

A.  siberiexai 

A-10673 

*  u 

4 

9 

A.  siberlcum 

(Gesm'l*  Idaho) 

5.0 

15 

10 

Blyaue  3 uncus 

(Goxbb*!.  Montana) 

2.5 

2 

11 

Atrinlex  canescens 

A-16831 

0 

0 

12 

Huhlenbersie  porteri 

A-13272 

0 

0 

13 

Sanauisorbe  miner 

A-14173 

0 

0 

14 

Spore-bolus  contractus 

A-14544 
(Comm'l.  Yuma) 

0 
0 

1 

IS 

£*  TOftff»*>W« 

0 

IS 

S.  eiroides. 

(Wilcox) 

0 

0 

17 

AudroooKon  ischaemum 

A-14207 

3.0 

0 

3£ 

Lantochloa  dubla 

A-14254 

0 

0 

19 

Onpsopsis  taysfflenoides 

(tfohave) 

1.5 

7 

20 

h     "  "              n 

(Holbrook) 

0 

19 

'";  1 

N                          « 

1.0 

11 

Ji  9 

ii                       it 

0 

19 

it                        ii 

0 

20 

0 

0 

as 

0 

0 

26 

Bouteloua  curtloendult 

4.5 

0 

27 

Ersftroetis  lebmenaiaiu 

i  A-^14107- 108 
"  A-3730 

0 

0 

2£ 

Bouteloua  erlopode 

0 

29 

H          '    r  r        M 

(Kaipel) 

0  •  5 

0 

3® 

(Captaa) 

0.5 

0 

31 

11               11 

(Costa' 1>  Colorado) 

0 

0 

-69- 


Table  26  continued. 


Plot 
file. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

^0 


Species 
(October  seeded) 


Aeropyron  cristatum 
A.  deaertorua 
A.  trichophorua 
A.  trichonhormp 
A.  intermedium 
A*  intermedium 
A.  snithli 
A.  sibericum 
A*   siberlcum 
Slvaus  i uncus 
Atrinlex  can— cens 
HMhlenberitia  porteri 
San.qufoorba  minor 
Snorobolus  contractus 
S,«  cryptandrua 

Andropoyon  jgchaenum 
Leptcchloa  dubia 
Qraopaift  tos^noides 


Source 


(Conn  1* 

(Nordan) 

(Topar) 

(Luna) 

A-12496 

(Greener 

(Conn,l. 

A-10675 

(Coram' 1. 


Neb.  &  Montana) 


■^iafeo) 


^.l^jb^a:-;la  wri£h£i?-_ 
'  Tetrachn*  dragei 
^OjSfceij^sft  gg fc loj -gdjijl a  A-3603 
Eraarostis  lehmanniana 


(Comm'i.  Montana) 

A-16831 

A-13273 

A-14173 

A-14544 

(Comn'l.  Yuma) 

(Wilcox) 

A-14207 

A-14254 

(Kohave) 

(Kolbrook) 

P-2575 

(Albuquerque) 

{ShiprocSt) 

(Cimarron) 

A-14408 


Bouteloua  jricmc^a 

31  "*  M 


A-l 

A-3 
(Ma 
(Ca 


I  i  r  ■'  *■; ,f-  & 


Date  Counted 
9/14/66 


42 

40 

34 

53 

22 

28 

1 

3 

*0 

15 

4 

0 

2 

0 

0 

0 

0 

0 

30 

6 

22 

12 

12 

0 

0 

0 

0 

1 

0 

1 


-7a- 


Table  27. 


donia,  Arizona  or.  2v&j   9  and  October,  1965.  Values  an 
plants  per  100  square  feet  for  the  summer  seeding. 


Plot  Ho. 

Species                            S 

>©a.rc® 

10/66 

1 

Asronvron  qsfttftatum                Gs 

I 

2 

A.  cristatua                              C 

1 

3 

A.  sibericum                              ?- 

0 

4 

A.   trlchophorum                        Li 

3 

5 

A.   trichophor.&a                       T- 

1 

6 

A.  intermedium                         Gi 

8  ':  DSjC 

0 

7 

A.  intermedium                          12 

0 

a 

Blvmus  $%s&<mz                           Cc 

0 

9 

Stina  cemate 

0 

10 

Muhlenber^la  wrlghtii             Ci 

Laarron  8604 

0 

11 

AndronoKon  ischaemum             B* 

ickhead  14207 

96* 

12 

Soorobolua  airoldes                Vi 

0 

IS 

Panicum  obtusum                        Pi 

2 

n 

Orysopsis  hvmenoides               1* 

0 

15 

"                       "                              Aj 

0 

16 

It                                II                                          v/. 

0 

17 

II                                  II                                             ct 

0 

18 

II                              II                                        n  . 

0 

19 

Bouteloua  erionoda                 A< 

0 

on  this  plot 


at  Predonla  was  extremely  light  for  good  plent  growth.  Detailed  weather 
records  covering  temperature,  relative  humidity,  precipitation,  wind 
speed,  and  evaporation  from  an  evaporation  pan  were  maintained  during 
the  summer  growing  season.  This  permitted  the  same  type  of  comparison 
as  was  made  at  Congress  and  Pima  on  the  effectiveness  of  the  precipitation. 
Although  the  winter  and  spring  (November  through  Hay)  precipitation  was 


\»  «* 


,w~- 


24 


Figure  ^H    Agropyron    inerme    (Whitmar)    seeded 
September    1964.     Photographed    October  1966. 


^*v 


Figure  25  Agropyron   tricophorum    (Luna)  on    the   left 
A.  sibericum   on  the    right.    Seeded  in   September  and 
photographed     October    1966. 
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